Abstract: We report a low-cost, cavity dumped Cr:LiSAF laser, generating 135-fs pulses at 825 nm, with 105 nJ pulse energies and ~0.78 MW of peak power at 10 kHz, using only 600 mW of pump power.
Fig . 1 shows the schematic of the Cr:LiSAF laser. The 5-mm-long, 1.5% Cr:LiSAF crystal was pumped by four linearly-polarized, AlGaInP single-mode diodes, and up to 600 mW of pump power was incident on the crystal. An astigmatically-compensated, x-folded laser cavity, with curved dichroic mirrors (ROC=75 mm, ROC=radius of curvature) (M1-M2 in Fig. 1(a) ) was used in the laser experiments. A second Z-fold focus was created by use of 100 mm ROC mirrors, where we placed the ~3-mm thick, fused silica acousto-optic cavity dumper. The cavity dumper (64380-SYN-9.5-2, Neos Technologies, Inc.) had a single-pass diffraction efficiency of ~30%, and was used in doublepass configuration to obtain 50-60% dumping efficiency. The dumped beam was picked up with a small metallic high reflector after its second pass through the dumper. A 250 mm ROC curved mirror was used to focus onto the 
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978-1-55752-890-2/10/$26.00 ©2010 IEEE SESAM/SBR, which initiated and sustained mode-locked operation. For soliton pulse shaping, negative dispersion was introduced into the cavity with Gires-Tournois interferometer (GTI) and double-chirped mirrors (DCM). The estimated total round-trip cavity dispersion was ~ -2250 fs 2 . We did not use any output coupler in the cavity in order to increase the intracavity pulse energies. At an absorbed pump power of ~520 mW, the laser produced 135-fs pulses with an average intracavity power of ~15 W at 80 MHz repetition rate (~190 nJ intracavity pulse energy). Table 1 summarizes the cavity dumping results. For repetition rates up to 100 kHz, dumping efficiencies of ~50% and pulse energies of ~90-100 nJ could be obtained and the dumping had very little effect on laser dynamics. The contrast ratio between the dumped output pulses and the neighboring pulses was greater than 20:1 ( Fig. 1 (c) ). The highest pulse energy was 105 nJ, obtained at a repetition rate of 10 kHz. For this case, the pulse duration was ~135 fs, corresponding to a peak power of 778 kW. Fig. 1 (b) shows the measured intracavity pulse train dynamics for a dumping rate of 10 kHz, where we first see an overshoot of intracavity pulse energy which then relaxes back to steady state within ~30 ms. At 50 kHz dumping rate (and above), the subsequent dumping event occurs even before the transient from the current dumping has relaxed, and this requires the usage of a lower dumping rate (to prevent pulse to pulse instability). Also, for dumping rates above 200 kHz, the pulse duration and spectrum also start to change considerably because the dumping event is frequent enough to significantly change the intracavity laser dynamics (Fig.  2) . Moreover, two photon absorption processes in the SESAM/SBR limited the obtainable pulse widths to ~135-fs, and caused multiple-pulsing instabilities for shorter pulses. In summary, we have presented what is to our knowledge the first demonstration of cavity dumping of a Cr:Colquiriite laser, demonstrated peak powers approaching ~MW level, and discussed the limitations imposed by the SESAM/SBR-induced mode-locking dynamics. CMNN2.pdf
